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1 

H3o6pereHHe othochtch k npeo6pa3p- 
BaTejifeHoft TexHHKe h MoaceT 6biTb hc- 
noni>30BaHO, HanpHMep, b sjieKTponpH- 
BOAax c HMnyjibCHWMH npeoopasoBaTenH- 
mh Ana KOHTpojni TOKa HarpysKH. 

H3BeCTHbI A^TTOKH TOKa Harpy 3KH > 

BbinojiHeHHbie Ha ocHOBe MarHHTHbix ycH- 
jiHTeneft 

HeAOCTatKOM flaHHbix ycTpoftCTB hb- 

JlHeTCH CJlOXHOCTb KOHCTpyKIW* , CBH3EH- 

HaH c HanHMHert TpaHcfcopMaTopoB h He- 

BO3MO*CHOCTbl0 BbHlOJlHCHHH HX CXeM, B 
CBH3H C 3THM - C flOJIHOtt HHTerpaUHeft . 

HaH6onee 6jih3khm k npeanaraeMOMy 
TexHHHe c kh m pemeHHeM hbjih etch ycT- 
poficTBO, co A ep»amee ripeoSpasosaTenb, 
BwnojiHeHHbift no MOCTOBOft cxeMe c 06 

■* paTHUMH MHOAHMH, H flBS DiyHTa, BKJIIO- 

MeHHbie b ruieuH npeo6pa30BaTena , H 
HMewmae o6my» tow, coe«HHeHHyio c 
xopnycoM npeoepasoBaTenn, h BtnmTaio- 
noift ycHJXHTenb, bxoaU KOToporo no ot- 
AenbHocTH noAKJiwueHbi k pa3HHM myn^ 

T3M E 2 3* 



OAHaxo npH chmmctphmhom saKOHe ne- 
peKm<i<ieHHH b nio6oM pe^MMe padoTW npe- 
oSpasoBaTejiH tok HarpysKH MoaceT npo- 

TeKaTfe TOJIbKO nO OAHOMy H3 BiyHTOB > 

H nosTOMy Ha Bbixofle BbiMHTaicmero ycM- 
S nHTejiH BcerAa 6yAeT cHrHan, nponop- 
UHOHanbHbift Toxy HarpysKH. IIpH He- 
CHMMeTpHHHOM saxoHc nepeKJiioueHHH ch- 
noBoro npeo6pa30BaTeJiH tok HarpyaKH 
MoaceT npoTeKaTb oahobp bm chho no A ByM 

10 myHTaM, 6 3TOM pOKHMCi yCTpoftCTBO HMe~ 

eT eojibmyw norpeniHocTb , TaK xaK ycn- 
jiHTenb cyMMHpyeT cHrHajrw c o6ohx 
myHTOB, h Ha ero BbixoAe noRBJineTC* 
CHrHan, nponopAHOHajibHbift ABOftHOMy to- 

15 xy narpy 3KH. 

Ulenb H3o6peTeHHH - noBwraeHHe tom- 

HOCTH KSMepeHHH npH HeCHMMeTpH^HOM 

3 aKOHe KOMMyTauHH. 

nocTaBJieHHan uenb AocTHraeTca TeM, 
20 hto b AaTHHK TOKa Harpysrat HMnynbCHO- 
ro npeoSpasoBaTen* BwnojiHeHHoro no . 
moctoboII cxeMe, coAep^amnfl ABa mywra, 
BxnioueHHMe b imeHH npeoepaaoBaTenn 
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M MMewCUHe OOlUHll BblBOA, CO^HHGHIBilH C 

KopnycoM npeo6pa30BaTeiiH , h cyMMaiop, 

BBeAeMbl HHB€pTHpyK)limH H HeHHBepTHpylO— 
IUHH yCMUHTejIH, BXOAbl KOTOpblX coe«HHe- 

Hbi c cooTBercTByiouHMH oiyHTaMH, MOCTO- 5 
boh BbinpHMMTenb, KneMMb! nepeMeHHorp 

TOKa KOTOpOrO COeAHHeHbl COOTBeTCTBeH- 
HO C BUXOA3MH HHBep THpyiOUXerO H HeHH" 

BepTHpyromero ycHjiHTeJieft , a* bxoaw cyM- 
MaTopa coeAHHeHw c KjieMMaMH iioctohh— 10 
Horo TOKa MocTOBoro BbinpHMHTenn • 

Ha uepTexe npeACTaBnena npHHUHmianb- 
Han cxeMa npeAnaraeMoro AaTMHKa TOKa 
Harpy3KH. 

flaT4HK TOKa COAep»CHT HiyHTW 1 H 2, 15 
HeHHBepTHpytOIUHH yCHJlHTejlb 3, HHBep- 

THpyKHUHH ycHJiHTenb 4, ahoaw 5-8 moc- 

TOBOTO BbinpHMMT.eJlH 9, CyMMSTOp 10, 

HMnynbCHbift npeodpa30BaTejib 1 1 , kjikwi 
12-15 HMnyjibCHoro npeb6pa30BaTenn , 
o6pa.THbie ahoaw HMnyjibCHoro npeo6pa- 
30BST 3jih 16-19, Harpy3Ky 20 ♦ 

ycTpoftcTBo pa6oTaef cnepytowHM 06- 
pa30M. 

IlpH HecHMMeTpHUHOM saKOHe nepeKJiio-^ 

qeHHH KJIK)MeH 12-15 B03MOSCHbI pOKHMbl 

paooTbi, KorAa tok HarpysKH npoTeKaeT 
nacTb nepHOAa no oAKOMy uiyHTy, a APy~ 
ryio MacTb - no AByM myHTaM oa ho Bp e— 
..eHHO, h KorAa tok Harpy3KH nporeKaeT 
qacTb nepHOAa no oa homy iuyHTy, a ^acTb 
nepHOAa - no APyroMy uiyHTy . 

ECJIH BKJIIOUeilbl KJIIO^H 12 H 15, TOK 

npoTeKaeT • no ueriH (+)- I 2-20- 1 5-2 (-) - 35 
Kopnyc npeo6pa30BaTenii, • nojio«HTejib- 
Hoe Hanp«»ceHHe c inyKTa 2 nocTynaeT 
*Ha bxoa, ycHnHBaeTca h noflaeTCH Ha 
ahoaw 5 h 6, Ha bxoa ycmiHTenn 4 no- 
AaeTCH HyjieBOH CHrHan, a oneAOBaTenb- ^ 
ho, Ha ahoaw 7 h 8 Toxce nocTynaetf Hy- 
jieBOH CHrnan. IlpH 3tom H3 tieTbipex aho- 
Aob 5-8 TonbKO k ahoay 5 npnjidaceHO 
npaMoe Hanp««eHHe, h oh oTKpbiBaeTCH, 
noAasan Ha oahh H3 bxoaob cyMMaTopa 45 
10 nojioxcHTeJibHbiH cnrHan, a Ha Apyroft 
bxoa noAaeTCH HyneBoe HanpnaceHHe. Ha 
BfatxoAe ycHJiHTejiH lOHMeeTCH nojio«HTenb- 
KbiH CHrHan, nponopuHOHanfaHbiH toky 
HarpyaKH. B cneAywmyio uacTb nepHOAa 5Q 
kjiwh 12 saKpwBaeTCH , h tok npoTeKaeT 
no uenH 20-15-2-1-16-20. Ha bxoa ycn- 
jiHTeJiH 3 noAaeTCH nano*cHTenbHbiH cnr- 
Han, npH^eM Ha BbixoAe ero HMeeTCH 
ycHJieHHbiH nonoKHTenbHbiH CHrHan , koto- 55 
pbifl noAaeTCH Ha ahoaw 5 h 6. Ha bxoa 
ycHJiHTejiH 4 noflaeTCH oTpHuaTenbHMH 
CHrHan, kotopwh ycHJiHBaeTca h HHBep- 
THpyeTCH, a Ha ahoaw 7 h 8 noAaeTCH 



20 



25 



30 
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IlOJIO>KH T bHbIM CUni.Kl, paBiiblH liOJlOyK]!- 

TenbHOMy curnany iia BbixoAe yciuiHTenn 
3. /Ihoaw 5 h 8 OTKpbiBawTCH , a ahoaw 

6 H 7 OCTaJOTCH 3aKpbITbIfQi . IlpH 3TOM 

Ha oahh H3 bxoaob cyMMaTopa 10 no- 
AaeTCH nojioxcHTenbHbiH CHrHan, a na 
ApyroH - HyneBoft CHrnan, Ha BbixoAe 
10 HMeeTcn Taione nono^H t en b hmh chi- 
Han, nponopuHOHanbHbiH TOKy Harpy3KH. 
KorAa no Harpy3Ke tok xeMeT b 06- 

paTHOM HanpaBJieHHH H BKJHOHeHbl KJIIOMH 

13 h 14, tok TeueT no uenn (+)-K2-H- 
-K4-E1- Kopnyc npeo6pa30BaTena . Ilono- 
)KHTejibHoe HanpnaceHHe c uiyHTa 1 nocTy- 
naeT^Ha bxoa ycwiHTena 4, ycnjiHB aeT— 

CH, HHBepTHpyeTCH, H OTpHUaT enb'HblH 

noTeKUHan noAaeica Ha ahoaw 7 h 8. 
Ha BbixoAe ycHJiHTejiH 3 AfcftcTByeT Hyne^- 
boh noTeHAHan, kotopwh : noAaeTCH Ha 
ahoaw 5 h 6. ZJhoa 7 OTKpbiBaeTcn h no- 
AaeT ka oahh H3 bxoaob cyMMaropa 10 
OTpnuaTenbHbiH CHrnan, Ha ApyroM bxo- 
fls AeftcTByeT HyjieBOH CHrHaji npH stom, 
Ha. BbixoAe cyMMaTopa 10 HMeeTCH otph- 
AaTenbHbiH cHrnan, nponopuHOHanbHbiH 

TOKy Harpy3KH H HH<£>OpMHpyfOlUHH o TOM, 

mto Ha Harpy3Ke npoieKaeT tok APyroft 
nojinpHOCTH, *ieM b paccMOTpeHHOM cny- 
Mae» B cneAyKHAyw nacTb nepHOAa kjiiou 
12 saKpbiBaeTCH, h tok npoTexaeT no 
u.enK 20-13-1-2-19. Ha bxoa ycnnHTenn 

3 noAaeTCH OTpnuaTejibHbiH cnrHan, npH- 
^eM Ha BbixoAe ero HMeeTCH ycHneHHbiH 
oTpHAaTenbHbiH CHrHan , KOTopbiH noA^eT- 
ch Ha ahoaw 5 h 6. Ha bxoa ycnnHTenn 

4 noAaeTCH nonoacHTenbHbiH cnrnan, ko- 
Topbift y chjihb aeTCH h hhb epTHpyeTCH , H 
Ha ahoaw 7 h 8 noAaeTCH OTpHuaTenbHbtH 
cnrHan, paBHWH OTpnuaTenbHOMy cnrnany 
Ha BbixoAe ycHnHTenn 3, Ahoaw 6 h 7 

OTKpblBajOTCH , a AHOAW 5 H 8 OCTaiOTCH 
3aKpbITblMH • IlpH 3TOM Ha OAHH H3 BXOAOB 

cyMMaTopa 10 noAaeTCH oTpHuaTenbHbiH 
cnrHan, a Ha Apyroft - HyneBOH cnrHan • 
Ha BbixoAe cyMMaTopa 10 HMeeTCH otph- 
AaTenbHbiH cnrHan, nponopuHOHanbHbift 
TOKy HarpysKH. 

B cnyuae, KorAa tok HarpysKH npo- 
TeKaeT ^acTb nepHOAOB no OAHOMy iuyH- 
Ty, a nacTb nepHOAa no APyroMy, h 

BKniOHeHbl KJHOMH 12 H 15, TOK Te^T HO 

uenn (+)-Kl-H-K3-E2- Kopnyc npeo6pa- 
30Barejifl. IIono«HTenbHoe Hanpa»eHHe c 
uiyHTa 2 nocTynaeY Ha bxoa ycHJiHTean 
3, yciuiHBaeTCH h noAaeTCH Ha ahoaw 

5 h 6 • Ha ahoaw 7 h 8 noA^H HyneBoii 
iiOTeHunan, Tax KaK Ha uiynTe 2 a^p>kht— 
ch HyneBOH noTeHunan. JXnoji 5 orKpbi- 



5 84074 
p a ^HOAfei 6-8 3aKpbirbi, uoaToMy 



Ha omhh H3 bxoaob cyMMa.Topa 10 noAaex- 
ch HyneBOH noieHUHaji, a Ha Apyron - 
nojio)KHTejibHbiH noTeHU,Haji, h Ha BuxoAe 
cyMMaropa 10 HMeeTCtf nonowHTenbHbift 5 
noreHUHaji, nponopuHOHanbHbiH TOKy war- 
py 3KH • B cjieAyKHAyw 4acTb nepHOAa kjiio- 
mh 12 h 15 3aKpbieaioTCH , h tok npor.e- 
KaeT no uenH Kopnyc npeo6pa30BaTenn - 
1-1 6-20- 18-(+). OTpnuaTejibHoe HanpH- 10 
xceHHe c myHTa 1 nocrynaeT Ha HHBepTH- 

pyKXUHH yCHJIHTeJlb 4, yCHJTHBaeTCH, hh - 

BepTHpyercH, h noAaeTCH nonoHCHTeJibHWH 
noreHAHan Ha ahoaw 7 h 8, a Ha ahoam 
5 h 6 - HyjieBoft, ran Kax b stot mo- 15 
Mem* BpeMeHH Ha myHTe 2 AeftcTByeT Hy- 
jieBofl noTeHAHan, ripn stom ahoa 8 ot- 
KpbiBaeTCH , a A^oftbi 5-7 3aKpbiTbi, h Ha 
oahh H3 bxoaob cyMMaTopa 10 noAaeTCH 
HyneBOfl noTeHuaaji, Ha APyroA - nono- 2 o 
wHTenbHbift, a Ha BbixoAe cyMMaTopa 10 
HMeeTCfl noJioTKHTejibHbiH CHrnaji, nponop- 
AHOHajibHbiH TOKy Harpy3KH. 

•TaKHM o6pasoM s a^tuhk roxa narpy3- 
kh no3BOiineT noBWCHTb TOUHOCTb H3- 25 
MepeHHH npH HecHMMeTpHMHOM peacHMe pa- 
6oTbi HMnynbCHoro npeo6pa30BaTenH . 
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<t>opMyjia H3o6peiefiHH 
flaTMHK TOKa Harpy3KH HMnyjibciioro 
npeo6pa30BaTenH , BwnojiHeHHoro no moc- 
TOBoft cxeMe, coAepaeamHH ABa niyHTa, 
BKmoweHHbie b ixne to npeoSpasoBaTejin 
H HMeiOUHe 06IUHH BblB OA > coeAHHeHHwft c 
KopnycoM npeo6pa30BaTenn, h cyMMaTop, 

OTHHUaiOIUHft CH TeM, HTO, C 

uenbio noBbimeHHH touhocth HiMepeHHH 

npH HeCHMMeTpH^tHOM 3aKOHe KOMMyTaAHH, 

b Hero BBeAeHbi h hb ep THpywmHft h hchh- 

BepTHpyiomHft yCHJIHTeJIH, BXOAbI KOTOpblX 
COeAHHeHb! C COOTBeTCTByiCmHMH myHTHMH , 

moctoboh BbinpHMHTenb, KJieMMbi nepeMeH- 
Horo Toxa KOToporo coeAHHeHti cooTB.eT- 

CTBBHHO C BblXOA^MH HHBepTHpytomerO H 

HeHHBepTHpywmero ycwjiHTeneii, a bxoau 
cyMMaTopa coeAHHeHbi c KjieMMaMH noc- 

TOHHHOrO TOKa MOCTOBOrO BbinpHMHTeJlH • 
HCTO^HMKH HH^OpMaUHH, 

npHHKTbie bo BHHMaHHe npH 3KcnepTH3e 
U BpoAOBCKHft B«H* I! AP. npHBOffa 
c tjacTOTHO-TOKOBbiM ynpaBJieHHeM^ 3Hep- 
rafl", 1974, c. 107* 

2« TEEE transactions on Indust- 
rial electronics and control inst- 
rumentation, 1977, 24, * I, P. 100-107, 
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